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PARAMETER MEASUREMENT INFORMATION 
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NOTE: At least one of the S inputs is low. 


FIGURE 4-INITIATING AND TERMINATING PULSE TRAIN WITH MODE CONTROL INPUT 
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OTE: Input R é low and the unused S input is Nigh. 


FIGURE 5—ENABLING SINGLE PULSE 
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e Two Independent VCO’s ina 16-Pin 
Package 


e Output Frequency Set by Single External 
Component: 
Crystal for High-Stability Fixed-Frequency 
Operation | 
Capacitor for Fixed- or Variable-Frequency 
Operation 


e Separate Supply Voltage Pins for Isolation 
of Frequency Control Inputs and Oscillators 
from Output Circuitry 


e Highly Stable Operation over Specified 
Temperature and/or Supply Voltage Ranges 


GUARANTEED TYPICAL 
TYPICAL 
TYPE FREQUENCY POWER 
SPECTRUM max = DISSIPATION 
*LS124 1Hz to 20 MHz 30MHz 150 mW 
‘S124 1Hzto60 MHz 85 MHz 525 mw 
description 


frequency can be approximated as follows: 


1X 10-4 
ext 


the system. 


package is not recommended.: 


~ 


J 
~S 


Lit 


GND) is provided for the enable, synchronization-gat 
is provided for the oscillator and associated frequency-control circuits so that effective isolation can be accomplished in 






30 MHz ('LS124) or 0.12 hertz and 85 megahertz ( 


fo = —~—— for ‘LS124, fo 


Cext = external capacitance in farads. 
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SNS4LS124, SN54S124 ...J OR W PACKAGE 
SN74LS124, SN74S124...JORN PACKAGE 
(TOP VIEW) 
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’ 1 '©GNO 
ENABLE OUTPUT, 






logic: While the enable input is low, the 
output is enabled. While the enable ee 
input is high, the output is high. 





oo 


4 ‘ 


The 'LS124 and ‘S124 feature two independent voltage-controlled oscillators (VCO) in a single monolithic chip. The 
output frequency of each VCO is established by a single external component, either a capacitor or a crystal, in 
combination with two voltage-sensitive inputs, one for frequency range and one for frequency control. These inputs 
can be used to vary the output frequency as shown under, typical characteristics for the S124. The concept also applies 
for the 'LS124. These highly stable oscillators can be set to operate at any frequency typically between 0.12 Hz and 
S124). Under the conditions used in Figure 3, the output 


F 


5X 10-4 
ext 


for ‘S124 


where: fg = output frequency in hertz 


t 


These devices can operate from a single 5-yolt supply. However, one. set of supply-voltage and ground pins (Vcc and 


ing, and output sections, and a separate set ©Vcc and© GND) 


The pulse synchronization-gating section ensures that the 
of the square-wave output is fixed at approximately 50 percent. Simultaneous operation of both VCO’s in the same 


The enable input of these devices starts or stops the output pulses when it is low or high, respectively. The internal 
oscillator of the “LS124 runs continuously even while the output. is disabled, whereas the internal oscillator of the 
'S124 is itself started and stopped by the enable input. The enable input is one standard load in each series. The enable 
input and the buffered output operate at standard Schottky-clamped TTL levels. 


first output pulse is neither clipped nor extended, Duty cycle 


—* 


The SN54LS124 and SN54S$124 are characterized for operation over the full military temperature range of —55°C to 
125°C: the SN74LS124 and SN74S124 are characterized for operation from 0°C to 70°C. Sigs 
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thematics of inputs and outputs 
'LS124 


EQUIVALENT OF EACH EQUIVALENT OF EACH FREQUENCY 
ENABLE INPUT CONTROL OR RANGE INPUT 


TYPICAL OF BOTH OUTPUTS 


Vcc 


Vcc a Vec 502 NOM 


INPUT — a 
OUTPUT 


NOMINAL VALUES 

Rl R2 R3 
Frequency control 79k 14k2 27kN 
Range 85k2 6kN 24kN 


"S124 















EQUIVALENT OF EACH 
ENABLE INPUT 


EQUIVALENT OF EACH FREQUENCY 
CONTROL OR RANGE INPUT 


. TYPICAL OF BOTH OUTPUTS 










Vcc 








Vec —— = 1142 NOM 





6k2 NOM 


blute maximum ratings over operating free-air temperature range (unless otherwise noted) 


rn ee O MOE me ae a bs t's we wee Ww ele dw ws mew os eV 


eC: Tete CMM OOS Se) eee. ka de Remsen k Bee ~ 7 
RSt26 Frequency conwolorrange input Se oD a cw ew lw Sas Vcc 
swe es Se gt ek SE ee Bors Sos GO 2 Se 

_ Operating free-air temperature range: SN54LS124, SN54S124 i AORN as 2 ooo SFG BEC 
PAPAS, PUM ww iw ik tek a wo OO 
Storage temperature range ...... ~.. » «. =65 Cto 150°C 


iS: 1. Voltage values are with respect to the appropr'ate ground terminal. 
© _ 2, Throughout this data sheet, the symbol Vcc is used for the voltage applied to both the Vec andQ)Vcc terminals, unless other. 
wise noted. 
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recommended operating conditions 

















SN54LS8124 SN74LS124 
[MIN NOM MAX | MIN NOM MAX |~™!" 


4.75 5S 5.25] V 





Supply voltage, Vcc 
Input voltage at frequency control or range input, Vi(freq) OF Vi(rna) \ 


High-level output current, IOH 
Low-level output current, Io. 


Output frequency (enabled), », 


Operating free-air temperature, Ta 


EEGEBES 





electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER . TEST CONDITIONS' 
High-level input 
Vi 
voltage at enable 


Low-level input 


SN74LS124 
MIN TYP? MAX 


SN54LS124 
MIN TYP? MAX 









Cc 
< 
+ 





=) 
~ 


ii] 5] ¢ [¥] <[<l9 <] 


Vit 
voltage at enable 


Vik Input clamp voltage at enable Vcc = MIN, 1)=—-18mMA 


a Vcc = MIN, Vin =2YV, 
igh-level output volta 
‘Oe "9 io - 1OH = —1.2 mA 
Vcc = MIN, OvVec openjion = 12 mA 
Vv Low-level output volta 
i a <4 - Vit = Vitmax lot = 24 mA 
Freq contro 
eo ot" | Vee = MAX 
or range Viz 1V 


Input current 





at maximum 
input voltage 


High-level 
input current 
Low-level 
Ne ; 
input current 


los Short-circuit output currents Voc = MAX 


Supply current, total into 
lec sop orale Voc = MAX, See Note 2 
pins 15 and 16 
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 


tai typical values are at Voc "5 V, Ta * 25°C. 
S Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second. 


NOTE 2: !cc is measured with the outputs disabled and open. 














switching characteristics, Voc = 5 V (unless otherwise noted), Ry = 667 22, C, =45 pF, Ta 25°C 


PARAMETER TEST CONDITIONS MIN TYP MAX] UNIT 


V =4V,V n= 1V 
fo Output frequency (capacitor controlled) Cext = 2 pF Nirea? Meng) 

Vilfreq) = 1 VY. Viirng) = 5 V 
fo 



















1x 109 


Propagation delay time, 
"PHL 





high-to-low-leve! output from enable 








"The delay will typically be 30 ns plus up to one period of one cycle (i.e, 30 ns to 30 ns + 


ns) depending upon the timing of 
the enable pulse with respect to the signal generated by the internal oscillator. . 


fo(Hz) 
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ommended operating conditions 


free-running oscillator 





P_snsasiza | ___SN74S124 [usr 
Supply voltage, Vcc (see Note 1) 
Input voltage at frequency control or range input, Vilfreq) cr Viirng) 


High-level output current, |OH Peewee. 








Low-level output current, Io 


Output frequency (enabled), f, 
Operating free-air temperature, Ta 
E 1: Throughout this data sheet, the symbol Vcc is used for the voltage applied to both pins 15 and 16. 


strical characteristics over recommended operating free-air temperature range (unless otherwise noted) 


PARAMETER 













[Win Hahietinputvonageatensbie PS 
canes ae 
Veo = MIN, y= -18mA <a 

Vec=MIN, Viy=2V, |[SNS4S° | pv 
lon -1 mA 


Vec=MIN, Vi_ = 0.8V, 
Vor Low-level output voltage 
lor = 20mMA 
Freq cone wesv TO 
a Vec* MAX pA 


< 





< 





< 











< 


VOH High-level output voltage 


< 


Input current at 
1 : Voc = MAX, V;*=5.5V 
maximum input voltage 
~| yy High-level input current | Enable Vcc = MAX, Vy=2.7V | A 
11, Low-level input current |} Enable Vcc = MAX, V; = 0.5 V 
los Short-circuit output current Vcc = MAX [40 = 100 | mA | 
| Voc = MAX, See Note 2 | 105150 | 
Supply current, total into r MAX T 125°C Wy oes 
pins 15 and 16 ete ee ‘ ‘ 
See Note 2 only 


' conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. 
typical values are at Voc * 5 V. Ta * 25 C. , 

t more then one Output should be shorted at a time and duration of the short-circuit should not exceed one second. 
E 2: !cc is Measured with the outputs disabled and open. 


itching characteristics, Vcc = 5 V, RL = 2802, Cy = 15 pF, Ta = 25°C 


PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT 
88 aes co 
Vithea) = 1V.Vitrog)= SV] 2540 


re 3.4 
0 - 


S 











'cc 




























Propagation delay time, 


t 
PHL high-to-low-level output from enable 
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Free-running oscillators can be implemented for most systems by setting the output frequency of the VCO with either a 
capacitor or a crystal. If excitation is provided with a capacitor the frequency control and/or range inputs can be used 
to vary the output frequency. 


When the ‘S124 is excited with a crystal, low-frequency response (< 1 MHz) can be improved if a relatively small 
capacitor (5 to 15 pF) is paralleled with the crystal. When operated at the fundamental frequency of a crystal, the 
frequency control input should be high (= 5 V) and the range input should be low (grounded) for maximum stability 
over temperature and supply voltage variations. 


When the ‘LS124 is excited with a crystal, a small capacitor (2 to 10 pF) should be placed in series with the crystal 
and the © Vcc supply should be lowered to approximately 3 V. A series-resonant, fundamental-mode crystal with 
series resistance less than 200 ohms should be used. The frequency control and range inputs should be grounded. The 
maximum recommended frequency for crystal-excited operation is 10 MHz. 


phase-locked loops 


A basic crystal-controlled phase-locked loop is illustrated in Figure 1. This application can be used for implementation 
of: 


a. A highly stable fixed-frequency clock generator. 
b. A highly stable fixed- or variable-frequency synthesizer. 
c. A highly efficient “slave-clock”’ system for synchronizing off-card, remote, or data-interfacing clock systems 


N 
With fixed division rates for both-M and N, the output frequency (fo) will be stable at fo = f{ fi. Obviously, either 
M or N, or both, could be programmable counters in which case the output frequency (fg) will be a variable frequency 
dependent on the instantaneous value of Ney. 


The crystal-controlled VCO can be operated up to 60 MHz with an accuracy that is dependent on the crystal. At the 
higher frequencies, response of the phase comparator can become a limiting factor and one of the following approaches 
may be necessary to extend the operating frequency range. 


a. Frequencies Hand a can be divided equally by the same constant (K) also shown in Figure 1. The constant can 
be any value greater than unity (K > 1), and should be selected to yield frequency ranges that can be handled 
adequately by the phase-comparator and filter. The output frequency (fg) retains the same relationship as 
previously explained because now: 


KN N 
fo = icy 1 * oe 


b. In another method, the comparison of 11 and oa can be performed with either an SN54LS85/SN74LS85 or 
SN54S85/SN74S85. The resultant A>B8 and A<B outputs from the ‘LS85 or ‘S85 permit the detector to be 
simplified to a charge-pump circuit. See Figure 2. 
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FIGURE 1—PHASE-LOCKED LOOP 


FIGURE 2—HIGH-FREQUENCY PHASE-LOCKED LOOP 


TYPICAL CHARACTERISTICS (S124 only) 


BASE OUTPUT FREQUENCY 
vs 
EXTERNAL CAPACITANCE 


& Vcc =5V 


Vi(frea), “ 








Vi (rng) =2V 





fo(base)—Base Output Frequency—Hz 
r= 
Kr 


10-12 10-19 39-8 10-6 107% 10°? 


Cexr—External Capacitance—F 


FIGURE 3 


NOTE: f,=f X foipase) , 


NORMALIZED OUTPUT FREQUENCY 
vs 


INPUT VOLTAGE 
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fp—Normalized Output Frequency- 
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FIGURE 4 
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TTL TYPES SN54S135, SN74Si 





Supply voltage, Vcc (see Note 1) 
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QUADRUPLE EXCLUSIVE-OR/NOR GAT 
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SN54S135 ... JOR W PACKAGE 
SN74S135 ... J OR N PACKAGE 
(TOP VIEW) 


Fully Compatible with Most TTL and 
TTL MSI Circuits 


Fully Schottky Clamping Reduces 
Delay Times... 8 ns Typical 


Can Operate as Exclusive-OR Gate (C Input 
Low) or as Exclusive-NOR Gate (C Input High) 


FUNCTION TABLE 


INPUTS OUTPUT 








positive logic: Y = (A@BI@C = ABC + ABC + ABC + ABC 





ee Sr Bee re 


H = high level, L = low level 


schematics of inputs and outputs 


EQUIVALENT OF EACH INPUT TYPICAL OF ALL QUTPUTS 


2.8 k2 NOM 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted) 


Operating free-air temperature range: SN54S135 2. ww we ee ee ee —55°C to 12 
SRO yk cee we toe Oe a eke Oe ee ee 0°C to7 
Storage temperature range 2 6 2 2 2 ce et et ee te eh hh ee ww —65°C to 15 


NOTE 1: Voltage values are with respect to network ground terminal. 
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